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Overweight and obesity among women:
analysis of demographic and health survey
data from 32 Sub-Saharan African Countries
Subas Neupane1, Prakash K.C.1 and David Teye Doku2*
Abstract
Background: Overweight and obesity are risk factors for many chronic diseases globally. However, the extent of
the problem in low-income countries like Sub-Saharan Africa is unclear. We assessed the magnitude and disparity
of both phenomena by place of residence, level of education and wealth quintile using cross-sectional data from
32 countries.
Methods: Demographic and Health Survey (DHS) data collected in 32 Sub-Saharan African countries between
January 2005 and December 2013 were used. A total of 250651 women (aged 15–49 years) were analyzed. Trained
personnel using a standardized procedure measured body weight and height. Body mass index (BMI) was
calculated by dividing body weight by height squared. Prevalence of overweight (25.0–29.9 kg/m2) and obesity
(≥30.0 kg/m2) were estimated for each country. Analysis of the relationships of overweight and obesity with place
of residence, education and wealth index were carried out using logistic regression.
Results: The pooled prevalence of overweight for the region was 15.9 % (95 % CI, 15.7–16.0) with the lowest in
Madagascar 5.6 % (95 % CI, 5.1–6.1) and the highest in Swaziland 27.7 % (95 % CI, 26.4–29.0). Similarly, the
prevalence of obesity was also lowest in Madagascar 1.1 % (95 % CI, 0.9–1.4) and highest in Swaziland 23.0 (95 %
CI, 21.8–24.2). The women in urban residence and those who were classified as rich, with respect to the quintile of
the wealth index, had higher likelihood of overweight and obesity. In the pooled results, high education was
significantly associated with overweight and obesity.
Conclusions: The prevalence of overweight and obesity varied highly between the countries and wealth index
(rich vs. poor) was found to be the strongest predictor in most of the countries. Interventions that will address the
socio-cultural barriers to maintaining healthy body size can contribute to curbing the overweight and obesity
epidemic in Africa.
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Background
Obesity has become a major public health problem both
in developed and developing countries [1]. Overweight
and obesity are the fifth leading risk for global deaths
[2]. At least 2.8 million adults die each year as a result of
being overweight or obese [3]. In addition, 44 % of the
diabetes burden, 23 % of the ischemic heart disease bur-
den and between 7 and 41 % of certain cancer burdens
are attributable to overweight and obesity [4]. The
World Health Organization (WHO) defines a person to
be overweight if his or her body mass index (BMI) is
>25, and obese if BMI is ≥30 [5].
According to a recent research reports, the burden of
obesity is increasing in developing countries and also no
significant reduction has been seen in its burden in de-
veloped countries over the past few decades [1]. For ex-
ample, in West Africa, the prevalence of obesity rapidly
increased during the last two decades of the 20th
century and it continues to increase in the 21st cen-
tury. A recent review indicates that the prevalence
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of obesity in the region between 2000 and 2004 was
roughly 10 % [6, 7].
Overweight and obesity is as a result of energy imbal-
ance that consumes more calories than what is equiva-
lently expended in physical activities. Westernization
and Urbanization are said to be among the main reasons
for this energy imbalance in the African region and they
are viewed from two perspectives [7]. First, urbanization
and westernization lead to decreased physical activity. Sec-
ond, urbanization and westernization result in increased
food supply, which include access to high caloric fast foods
and sugar sweetened beverages (fatty foods) [8]. Previous
studies have found socioeconomic differences in obesity
and overweight [9], and in developing countries the direc-
tion is not consistent [9]. While some studies found the
likelihood of being obese or overweight to the detriment
of those with higher socio-economic status (SES) [10, 11],
others reported higher chances of being overweight or
obese among those with lower SES [12]. Height, which is a
component of BMI is itself socioeconomically patterned
because past socioeconomic status and nutrition during
the developmental stages of life (childhood and adoles-
cence) affect height.
Over all, some few studies on obesity in Africa have
been conducted [13–15]. While these studies have made
various contributions to understanding the phenomenon
in the region, their focuses differ from the present stud-
ies. For instance, Steyn and Mchiza [13] focused on un-
derstanding whether changes in nutrition diet and
obesity have taken place over the past three decades in
Sub-Saharan Africa. Ziraba et al. [14] on the other hand,
explored the phenomenon in urban Africa. Another
challenge with these previous findings is that they used
different data sets, which have varying representativeness
and methodological procedures. Therefore, the findings
are not comparable across countries. To address these
constraints, this study used nationally representative
data from 32 Sub-Saharan African countries with similar
method of data collection to explore the prevalence of
overweight and obesity in the region. Furthermore, the
study explored disparity in the phenomenon by place of
residence, level of education and wealth quintile.
Methods
Data sources and procedures
Thirty-two nationally representative cross-sectional data
from the most recent Demographic and Health survey
(DHS) conducted between January 1, 2005, and Decem-
ber 31, 2013 in Sub-Saharan Africa were used. The DHS
survey data were collected at about 5-year intervals
across low and middle-income countries. DHS collect
data on health and welfare by interviewing women of re-
productive age (15–49 years), their children, and their
households. In this analysis only women who had
information on age and height were included. DHS
surveys are available to investigators through the
World Wide Web (http://www.dhsprogram.com). All
32 countries, DHS survey followed the same standard
procedures. Detail descriptions of DHS sampling
procedures, validation of questionnaire, and data
collection methods are published elsewhere (http://
www.dhsprogram.com). Briefly, the DHS used a strati-
fied two-stage random sampling approach, consisting
of a selection of census enumeration areas based on a
probability, followed by a random selection of house-
hold from a complete listing of a household within
the selected enumeration areas. In this study, all to-
gether 366885 women from 32 countries responded
to the surveys with the response rates varying from
86.2 to 100.0 %. However, the present analysis is
based on all women who had information on weight
and height (N = 250651). Women granted written in-
formed consent before interviewing them. Ethical ap-
proval was given by ICF International (Calverton,
MD, USA) institutional review board and by individ-
ual review boards within every participating country.
Measurements of variables
In all DHS survey, trained personnel measured the
height and weight using a standardized procedure.
Weight was measured using solar-powered scales with
accuracy of 0.1 kg and height was measured using stan-
dardized measuring boards with accuracy to 0.1 cm.
Body mass index (BMI) was calculated by dividing body
weight (kg) by squared height (m2). Overweight and
obesity were defined as recommended by World Health
Organization [5]: overweight 25.0–29.9 kg/m2 and obes-
ity ≥30.0 kg/m2. As the prevalence of obesity was low
(<1 %) in some countries, the categories of overweight
and obesity were combined together in the logistic re-
gression analyses. Only the respondents who had infor-
mation on BMI were included in the analyses.
The participants’ place of residence was designated as
rural and urban according to country specific definitions.
The wealth index was calculated using easy-to-collect
data on a household’s ownership of selected assets (e.g.
televisions, bicycles, cars, materials used for housing
construction and types of water access and sanitation fa-
cilities). The wealth index was then generated as a com-
posite variable by demographic and health survey (DHS)
staff using principal components analysis. Continuous
scale of relative wealth was then categorized into five
(poorest, poorer, middle, richer, and richest) according
to the quintile of the sample. Wealth index was not
available from the DHS data from Chad. Maternal edu-
cation was assessed from self-report of the completed
educational level (no education, primary, secondary, or
higher).
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Statistics
Sample weights were applied to the data to remove the
bias due to unequal selection probabilities. Descriptive
figures of the study participants are reported in percent-
ages and the prevalence of overweight and obesity with
their 95 % confidence intervals (CIs) are reported separ-
ately for each country. The pooled prevalence for the re-
gion was also estimated. Scatterplots were used to
visualize the relationship between no education and over-
weight and obesity with the size of a marker relative to the
number of outcome events to reflect their influence on
the correlation. Analyses of the relationships between
overweight and obesity and place of residence, education
and wealth index were carried out. Odds ratios (ORs) and
their 95 % confidence intervals (CIs) for overweight and
obesity (<25.0 = 0, ≥ 25.0 = 1) were estimated in multivari-
ate logistic regressions model including the place of
residence (urban = 0, rural =1), maternal education
(secondary or higher =0, no or primary education =1)
and wealth index (richer or richest =0, poorest to
Table 1 Characteristics of women in Demographic Health Surveys across countries










Mean value of total
children ever born
Benin, 2006 16071 28.93 45.6 17.1 23.8 60.0 2.77
Burkina Faso, 2010 8503 28.72 26.7 18.2 24.4 74.0 3.27
Burundi, 2010 4616 27.74 10.5 20.0 20.0 45.4 2.74
Cameroon, 2011 7872 27.82 54.0 15.8 24.3 19.0 2.73
Chad 3801 28.26 18.5 NA NA 77.1 4.42
Comoros 5155 27.68 33.4 16.3 22.0 31.2 2.19
Congo (Brazzaville)
2011-12
5480 28.48 66.8 17.7 20.3 5.7 2.54
Congo Republic,
2007
4763 28.52 45.0 18.7 21.9 22.1 3.08
Cote d’Ivoire, 2011-12 4694 28.20 49.6 18.0 23.6 54.4 2.70
Ethiopia, 2011 16065 27.70 23.3 18.2 25.1 51.0 2.91
Gabon, 2012 5408 28.68 88.4 14.8 21.9 4.5 2.35
Ghana, 2008 4822 28.99 48.5 15.8 23.1 21.2 2.33
Guinean, 2005 4756 28.16 35.0 17.5 22.5 66.4 2.95
Kenya, 2008 8295 28.44 25.3 16.5 26.2 8.8 2.68
Lesotho, 2009 3903 28.19 32.6 14.6 26.0 1.2 1.82
Liberia, 2007 6951 29.43 42.1 17.7 22.0 42.7 3.11
Madagascar, 2008-09 8389 28.84 16.9 17.9 24.2 19.2 2.88
Malawi, 2010 7554 27.95 19.6 16.9 24.4 15.2 3.06
Mali, 2006 5261 28.77 24.2 19.9 22.9 75.0 3.35
Mozambique, 2011 13619 28.58 34.5 19.0 23.4 31.3 2.90
Namibia, 2006-07 9446 28.31 47.7 16.9 22.9 6.7 1.92
Niger, 2006 5149 28.83 17.6 17.7 21.3 80.7 4.22
Nigeria, 2013 38263 28.81 42.1 18.2 22.8 37.7 3.07
Rwanda, 2010 6948 28.23 15.2 18.1 21.9 15.3 2.38
Sao Tome, 2008-09 2246 29.02 63.3 17.5 24.1 5.9 2.73
Senegal, 2010-11 5768 27.97 49.1 16.3 24.1 57.4 2.73
Sierra Leon, 2008 3487 29.26 34.7 18.4 21.4 67.8 3.08
Swaziland, 2006-07 4853 27.73 26.1 15.8 24.9 8.0 2.28
Tanzania, 2010 10002 28.58 28.4 16.7 23.6 18.9 2.89
Uganda, 2011 2666 27.94 20.6 17.3 25.7 12.2 3.43
Zambia, 2007 7037 28.08 42.1 17.5 25.0 10.4 3.04
Zimbabwe, 2010-11 8806 28.17 37.7 17.1 24.4 2.3 2.11
a Number of women of reproductive age (15–49 years) group who had information on BMI
NA data not available
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middle =1). All the analyses were performed using
the SPSS statistical software package version 21 and
Stata version 13.
Results
Data from a total of 250651 women from 32 countries
in Sub-Saharan Africa were analysed in this study.
Table 1 shows the country level characteristics of the
study participants. The mean age of the studied women
varied from 27.68 years (Comoros) to 29.43 years
(Liberia). The overall mean age of the study participants
was 28.46 years. Only 10.5 % of women were urban resi-
dents in Burundi which is the least among countries
studied whereas Congo (Brazzaville) had the highest
number of urban residents (66.8 %). On the average,
36.6 % of the women resided in urban areas. According
to wealth index, Lesotho had the fewest poorest (14.6 %)
and the highest number of poorest women were found
in Burundi (20 %). Similarly, Burundi also had the fewer
richest (20 %) people compared to Kenya (26.2 %). The
largest number of women who had no education (80.7%)
were found in Niger compared to only 1.2 % in Lesotho.
Similarly, women in Lesotho also had the lowest mean
number of children (1.82) compared to 4.42 % in Chad.
The pooled prevalence of overweight for the region was
15.9 % (95 % CI, 15.7–16.0) with the lowest prevalence
in Madagascar 5.6 % (95 % CI, 5.1–6.1) and the highest
in Swaziland 27.7 % (95 % CI, 26.4–29.0) Table 2. Other
countries such as Burkina Faso, Burundi, Chad and
Ethiopia had also lower prevalence (<10 %) of over-
weight. Moreover, Cameroon, Comoros, Gabon, Sao
Tome, and Zimbabwe were among those with high
prevalence (>20 %) of overweight among women. Simi-
larly, the lowest and the highest prevalence of obesity
were also found in the same countries; lowest in
Madagascar 1.1 % (95 % CI, 0.9–1.4) and the highest in
Swaziland 23.0 (95 % CI, 21.8–24.2). Many countries
such as Burkina Faso, Burundi, Chad, Congo Repub-
lic, Guinean, Malawi, Niger, Rwanda, Tanzania and
Zambia have obesity prevalence of less than 5 %.
Figures 1, 2 and 3 show clear substantial heterogeneity
in prevalence estimates of overweight and obesity be-
tween countries of Sub-Saharan Africa.
Table 3 presents the odds ratio and 95 % CI for over-
weight and obesity among women in urban vs. rural, high
education vs. low and vs. poor . The place of residence,
education and wealth index strongly predicted overweight
and obesity among Sub-Saharan African women. Signifi-
cantly, the largest variation of overweight and obesity was
between urban and rural (OR 7.94, 95 % CI, 6.95–9.07),
high vs. low education (OR 3.71, 95 % CI, 3.27–4.21) and
rich vs. poor (OR 7.86, 95 % CI, 6.66–9.28) in Ethiopia.
Likewise, the least variation of overweight and obesity was
by urban vs. rural (OR 1.24, 95 % CI, 1.10–1.40) in Gabon,
high vs. low education (OR 0.65, 95 % CI, 0.58–0.73) and
rich vs. poor (OR 1.31, 95 % CI, 1.17–1.47) in Comoros.
Urban residents compared to rural had higher odds of
overweight and obesity. Also, in many countries women
with high education had higher odds of overweight and
obesity except in Benin, Comoros, Sao Tome and Senegal.
In almost all studied countries the overweight and obesity
was more common among rich women compared to poor
with an average odds of 2.45 (95 % CI 2.40–2.50).
Table 2 Prevalence of overweight and obesity with their 95 %
confidence intervals (CIs) among women by countries
Country Prevalence of
overweight (95 % CI)
Prevalence of
obesity (95 % CI)
Benin, 2006 19.4 (18.8–20.0) 6.4 (6.0–6.8)
Burkina Faso, 2010 8.0 (7.5–8.6) 2.8 (2.4–3.1)
Burundi, 2010 8.3 (7.5–9.1) 2.3 (1.9–2.8)
Cameroon, 2011 22.0 (21.0–22.9) 10.2 (9.5–10.9)
Chad 8.9 (8.0–9.8) 2.5 (2.0–3.0)
Comoros 25.3 (24.1–26.5) 13.1 (12.2–14.1)
Congo (Brazzaville) 2011–12 14.6 (13.7–15.5) 5.7 (5.1–6.4)
Congo Republic, 2007 10.4 (9.6–11.3) 2.6 (2.1–3.0)
Cote d’Ivoire, 2011–12 17.6 (16.5–18.7) 5.9 (5.3–6.6)
Ethiopia, 2011 6.2 (5.8–6.6) 1.7 (1.5–2.0)
Gabon, 2012 23.6 (22.5–24.7) 14.9 (13.9–15.8)
Ghana, 2008 19.8 (18.6–20.9) 8.5 (7.7–9.3)
Guinean, 2005 14.5 (13.5–15.6) 4.4 (3.8–5.0)
Kenya, 2008 17.9 (17.0–18.7) 7.5 (6.9–8.0)
Lesotho, 2009 24.5 (23.1–25.8) 15.8 (14.7–16.9)
Liberia, 2007 15.4 (14.6–16.3) 5.6 (5.1–6.2)
Madagascar, 2008–09 5.6 (5.1–6.1) 1.1 (0.9-1.4)
Malawi, 2010 13.5 (12.7–14.3) 3.2 (2.8–3.6)
Mali, 2006 13.5 (12.6–14.4) 5.8 (5.2–6.5)
Mozambique, 2011 15.1 (14.5–15.7) 5.3 (4.9–5.6)
Namibia, 2006–07 16.3 (15.6–17.0) 11.6 (11.0–12.3)
Niger, 2006 15.2 (14.3–16.2) 4.9 (4.3–5.5)
Nigeria, 2013 17.8 (17.3–18.1) 7.6 (7.3–7.8)
Rwanda, 2010 15.6 (14.7–16.4) 2.4 (2.0–2.7)
Sao Tome, 2008–09 23.0 (21.3–24.7) 11.2 (10.0–12.5)
Senegal, 2010–11 13.3 (12.4–14.2) 5.1 (4.5–5.7)
Sierra Leon, 2008 21.3 (20.0–22.7) 9.9 (8.9–10.9)
Swaziland, 2006–07 27.7 (26.4–29.0) 23.0 (21.8–24.2)
Tanzania, 2010 15.5 (14.8–16.2) 6.2 (5.7–6.7)
Uganda, 2011 15.3 (14.0–16.7) 4.6 (3.8–5.4)
Zambia, 2007 15.0 (14.1–15.8) 4.6 (4.1–5.1)
Zimbabwe, 2010–11 20.7 (19.9–21.6) 9.9 (9.3–10.6)
Pooled prevalence
for the region
15.9 (15.7–16.0) 6.7 (6.6–6.8)
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Fig. 1 Scatterplot of overweight prevalence of women in each country by no education (weighted by total sample size of the country).
Abbreviation: BEN Benin, BFA Burkina Faso, BDI Burundi, CMR Cameron, TCD Chad, COM Comoros, COG Congo (Brazzaville), COD Congo Republic,
CIV Cote d’Ivorie, ETH Ethiopia, GAB Gabon, GHA Ghana, GIN Guinean, KEN Kenya, LSO Lesotho, LBR Liberia, MDG Madagascar, MWI Malawi, MLI
Mali, MOZ Mozambique, NAM Namibia, NER Niger, NGA Nigeria, RWA Rwanda, STP Sao Tome, SEN Senegal, SLE Sierra Leon, SWZ Swaziland, TZA
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Fig. 2 Scatterplot of obesity prevalence of women in each country by no education (weighted by total sample size of the country). Abbreviation:
BEN Benin, BFA Burkina Faso, BDI Burundi, CMR Cameron, TCD Chad, COM Comoros, COG Congo (Brazzaville), COD Congo Republic, CIV Cote
d’Ivorie, ETH Ethiopia, GAB Gabon, GHA Ghana, GIN Guinean, KEN Kenya, LSO Lesotho, LBR Liberia, MDG Madagascar, MWI Malawi, MLI Mali, MOZ
Mozambique, NAM Namibia, NER Niger, NGA Nigeria, RWA Rwanda, STP Sao Tome, SEN Senegal, SLE Sierra Leon, SWZ Swaziland, TZA Tanzania,
UGA Uganda, ZMB Zambia, ZWE Zimbabwe
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Discussion
A number of previous studies have reported the emer-
gence of obesity and overweight in developing countries
[1, 10, 16, 17]. Although these earlier studies provide ag-
gregate picture of the epidemic in developing countries,
they lack in-depth analysis of the phenomenon in spe-
cific regions, alongside socio-demographic dimensions.
Furthermore, with the exception of few studies [1, 10],
the previous studies used data collected from different
sources using varied methodologies and therefore it was
difficult for comparison across the diverse regions within
the developing countries. An additional constraint of a
number of the previous studies is that the BMI was esti-
mated from self-reported weight and height and therefore
it may be biased by the social desirability regarding weight
in the respective countries and communities within these
countries. To build on these previous studies and to ad-
dress the aforementioned gaps, the present study used a
large sample of the data which were collected using simi-
lar methods among women aged 15 to 49 years in 32 Afri-
can countries to explore the prevalence of overweight and
obesity in the region and to investigate the socio-
demographic disparities in the two outcomes across the
region.
Our study found high variation in overweight and
obesity problem across Sub-Saharan African countries.
Twenty-seven of the studied countries had overweight
prevalence higher than 10 % and 7 countries had more
than 10 % prevalence of obesity. Urban residents, women
with high education and rich women as measured by
wealth index quintile had higher odds of overweight and
obesity in general. These findings put these countries at
the risk of high burden of obesity related morbidity and
mortality in the future.
There exist some systematic reviews and meta-analyses
[1, 6, 9, 12] therefore we did not perform a systematic re-
view of the scientific literature. However we search the re-
cent literature published in English, employing no date
restrictions. Search terms included BMI, overweight, obes-
ity, developing countries, Sub-Saharan Africa etc. We
identified 20 relevant primary research articles based on
low- and middle-income countries. Only very few of them
were based on national data.
Considerable differences in overweight and obesity
across Sub-Saharan Africa were found. This ranged from
low overweight and obesity of 6.7 % in Madagascar to
50.8 % in Swaziland. Unlike in previous studies [10, 18]
where the characteristics of overweight and obesity have
been associated with the level of development in the
countries, it seems that the prevalence in the present
study does not reflect the developmental level of coun-
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Fig. 3 Scatterplot of overweight obesity prevalence of women in each country by no education (weighted by total sample size of the country).
Abbreviation: BEN Benin, BFA Burkina Faso, BDI Burundi, CMR Cameron, TCD Chad, COM Comoros, COG Congo (Brazzaville), COD Congo Republic,
CIV Cote d’Ivorie, ETH Ethiopia, GAB Gabon, GHA Ghana, GIN Guinean, KEN Kenya, LSO = Lesotho, LBR = Liberia, MDG Madagascar, MWI Malawi, MLI
Mali, MOZ Mozambique, NAM Namibia, NER Niger, NGA Nigeria, RWA Rwanda, STP Sao Tome, SEN Senegal, SLE Sierra Leon, SWZ Swaziland, TZA
Tanzania, UGA Uganda, ZMB Zambia, ZWE Zimbabwe
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obesity in Africa has been largely attributed to the ris-
ing level of urbanisation in the region and its attendant
global nutrition transition [19]. Urbanization in Africa
is increasing rapidly, for example, for the first time, the
Ghana Population and Housing Census shows that
more Ghanaians are living in urban areas than rural
areas [20]. African countries are projected to have 50 %
urbanisation by 2020 [21]. The growing urbanization
comes along with sedentary lifestyle, "motorised
culture", availability of refined foods and physical in-
activity related recreations such as cinema houses and
video games are all implicated in the rising overweight
and obesity in Sub-Saharan Africa. These risk factors
for obesity are similar to those found in several studies
across the world as accounting for the increasing over-
weight and obesity epidemic in developing countries and
the stall in the phenomenon in developed countries
[22–25].
Table 3 Odds ratios and their 95 % confidence intervals (CIs) for overweight and obesity among women due to place of residence,
education and wealth index across countries
Country Percentagesa OR (95 % CI)
Residence, urban vs. rural Education, high vs. low Wealth index, rich vs. poor
Benin, 2006 27.3 1.66 (1.55–1.79) 0.96 (0.88–1.05) 2.10 (1.95–2.26)
Burkina Faso, 2010 11.2 4.27 (3.70–4.92) 2.55 (2.16–3.02) 4.46 (3.80–5.22)
Burundi, 2010 8.3 5.75 (4.72–6.99) 3.11 (2.54–3.82) 4.01 (3.24–4.97)
Cameroon, 2011 32.6 2.25 (2.04–2.48) 1.66 (1.51–1.82) 2.51 (2.28–2.76)
Chad 7.9 5.16 (4.05–6.57) 3.30 (2.48–4.40) NA
Comoros 37.7 1.44 (1.29–1.63) 0.65 (0.58–0.73) 1.31 (1.17–1.47)
Congo (Brazzaville) 2011–12 26.2 2.55 (2.24–2.92) 1.91 (1.66–2.19) 3.21 (2.78–3.69)
Congo Republic, 2007 11.4 2.56 (2.14–3.06) 1.92 (1.62–2.28) 2.74 (2.30–3.28)
Cote d’Ivoire, 2011–12 25.7 2.56 (2.14–3.06) 1.14 (0.96–1.35) 2.65 (2.31–3.04)
Ethiopia, 2011 5.9 7.94 (6.95–9.07) 3.71 (3.27–4.21) 7.86 (6.66–9.28)
Gabon, 2012 44.9 1.24 (1.10–1.40) 1.06 (0.95–1.18) 1.73 (1.53–1.96)
Ghana, 2008 30.3 3.01 (2.64–3.43) 1.75 (1.54–1.99) 4.12 (3.61–4.70)
Guinean, 2005 19.5 3.02 (2.60–3.50) 1.53 (1.29–1.83) 3.30 (2.82–3.85)
Kenya, 2008 25.2 2.49 (2.25–2.76) 2.07 (1.87–2.29) 3.13 (2.82–3.48)
Lesotho, 2009 42.6 1.65 (1.43–1.91) 1.32 (1.16–1.50) 2.07 (1.82–2.36)
Liberia, 2007 20.2 1.95 (1.73–2.19) 1.61 (1.41–1.83) 2.22 (1.98–2.50)
Madagascar, 2008–09 6.3 3.28 (2.76–3.90) 2.91 (2.44–3.46) 4.66 (3.80–5.71)
Malawi, 2010 17.7 2.14 (1.84–2.50) 1.61 (1.40–1.86) 2.19 (1.94–2.48)
Mali, 2006 17.5 3.34 (2.90–3.84) 1.44 (1.21–1.72) 3.10 (2.68–3.59)
Mozambique, 2011 16.7 3.02 (2.77–3.30) 1.84 (1.67–2.01) 4.53 (4.10–5.01)
Namibia, 2006–07 28.5 2.14 (1.95–2.34) 1.27 (1.15–1.40) 2.76 (2.52–3.03)
Niger, 2006 17.1 3.97 (3.44–4.57) 1.77 (1.46–2.15) 3.18 (2.74–3.69)
Nigeria, 2013 25.1 2.11 (2.02–2.21) 1.67 (1.59–1.75) 2.90 (2.76–3.04)
Rwanda, 2010 17.5 2.10 (1.82–2.43) 1.68 (1.45–1.95) 2.33 (2.05–2.64)
Sao Tome, 2008–09 34.8 1.29 (1.09–1.53) 0.79 (0.66–0.96) 1.43 (1.20–1.70)
Senegal, 2010–11 21.3 2.18 (1.90–2.50) 0.77 (0.65–0.93) 1.90 (1.66–2.19)
Sierra Leon, 2008 29.9 1.59 (1.38–1.84) 1.29 (1.10–1.53) 1.38 (1.19–1.59)
Swaziland, 2006–07 51.0 1.32 (1.16–1.49) 1.13 (1.01–1.27) 1.63 (1.46–1.83)
Tanzania, 2010 21.3 2.64 (2.38–2.94) 1.56 (1.41–1.74) 3.62 (3.27–4.01)
Uganda, 2011 19.2 3.20 (2.63–3.89) 2.18 (1.79–2.65) 4.68 (3.77–5.82)
Zambia, 2007 20.0 2.72 (2.41–3.07) 1.78 (1.58–2.01) 3.15 (2.78–3.57)
Zimbabwe, 2010–11 31.9 2.06 (1.88–2.26) 1.16 (1.05–1.28) 2.18 (1.98–2.39)
Pooled value for the region 22.5 2.35 (2.31–2.40) 1.81 (1.78–1.85) 2.45 (2.40–2.50)
NA data not available
aPercentages of overweight and obesity cases
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Our study found differences in overweight and obesity
to the disadvantage of those in urban settings similar to
a recent study [26]. These rural-urban disparities could
be explained by the differences in lifestyle and dietary
pattern between urban and rural dwellers in Africa. In
rural areas, residents mainly eat fresh food from the
farm, and mostly green and fresh fruits and vegetables
are available from backyards. Therefore, the dietary pat-
tern of rural folks, although unintentional, tends to be
healthy compared to that of urban folks. Apart from
diet, the lifestyle of urban residents is tilted towards
westernization and the blind adoption of the so-called
western lifestyle. There are growing numbers of western
food outlets and urban residents perceive eating at such
joints as a sign of affluence. Transnational fast-food
companies in the region are aggressively exploiting this
perception [21].
The nature of occupation prevailing in rural and urban
setting in Africa also contributes to the differences in
obesity and overweight between the two settings. In
most rural settings the main form of occupation is still
non-mechanized agriculture and physical activity based
vocations such as fishing, small scale mining and lum-
bering. An occupation related physical activity is a
known protective factor against obesity [27]. In the
urban area, however, there is increasing shift from high
physical activity based occupations such as construction
and working in factories to sedentary and service based
occupation. On the other hand, the growing urbanisa-
tion coupled with climate change and other socioeco-
nomic transition have raised food prices in most
developing countries and it is possible that rural women
are just unable to afford enough food to feed on [28, 29].
We also found socioeconomic differences in over-
weight and obesity by level of education and wealth to
the detriment of those with lower socioeconomic status
in most countries across Africa similar to those found in
other previous studies [12, 30]. Studies have argued that
cultural norms that favour fatter body size contribute
significantly to the SES differences in overweight and
obesity in developing countries, particularly in Africa
[31]. Women of higher SES may have the resources
and knowledge of the importance of physical activity
and healthy diet but they also face several socio-
cultural barriers that may prevent them from putting
those into use [10, 30].
Reporting national-level rates of overweight and obes-
ity using nationally representative data is a major
strength of our study, therefore the findings are
generalizable to the respective countries. In DHS sur-
veys, each country followed standardised procedure to
collect the data using validated questionnaire, therefore
the data are comparable between the countries. The data
on the body weight and height was measured by trained
study personnel with similar measurement equipment
which is another strengths of our study. There are also
some limitations in this study which are worth discuss-
ing. Firstly, we did not have data on waist circumference
which would have allowed examination of trends in ab-
dominal obesity. Additionally, no data were available on
behavioural or other factors that could have explained
the prevalence of overweight across the countries.
Conclusions
The prevalence of overweight and obesity varied highly
between the countries and wealth index (rich vs. poor)
was found to be the strongest predictor in most of the
countries. Owing to the well-known risk of overweight
and obesity, the emerging epidemic in Africa needs to be
addressed early enough to prevent its related morbidity
and mortality. A number of interventions can be imple-
mented. The fast growing cities should include in their
development plans the creation of safe pedestrian walk-
ways and bicycle lanes to enable pedestrians and cyclist
feel safe. This may encourage walk and cycling in cities.
There should be national and regional campaigns to en-
courage consumptions of healthy foods and physical ac-
tivity. This should include the provision of healthy foods
at school and nutritional education in schools and com-
munities. Interventions that will aim at addressing the
socio-cultural barriers to maintaining healthy body size
can also contribute to fighting the overweight and obesity
epidemic in Africa.
Competing interest
The authors declare that they have no competing interests.
Authors’ contributions
SN and DTD conceptualized the study, developed the analytical strategy. SN
conducted the statistical analysis and drafted the methods and result
sections. DTD drafted the introduction and discussion sections and
contributed to the methods sections. PK contributed in cleaning the data
and statistical analysis. SN and DTD together wrote the first draft of the
report. All authors did the critical revision of the manuscript and approved
the final version.
Acknowledgements
The authors are thankful to all the participants who participated in this study
and all the members who took part in the data collection process. We thank
Measure DHS for granting us the permission to use the data for the study.
There was no funding source for this study. SN and DTD had full access to the
DHS data and final responsibility to submit the report.
Author details
1School of Health Sciences, FI – 33014 University of Tampere, Tampere,
Finland. 2Department of Population and Health, University of Cape Coast,
Private Mail Bag, University Post Office, Cape Coast, Ghana.
Received: 24 July 2015 Accepted: 7 January 2016
References
1. Ng M, Fleming T, Robinson M, Thomson B, Graetz N, Margono C. Global,
regional, and national prevalence of overweight and obesity in children and
adults during 1980–2013: a systematic analysis for the Global Burden of
Disease Study 2013. Lancet. 2014;384:766–81.
Neupane et al. BMC Public Health  (2016) 16:30 Page 8 of 9
2. Stevens GA, Singh GM, Lu Y, Danaei G, Lin JK, Finucane MM, et al.
National, regional, and global trends in adult overweight and obesity
prevalences. Popul Health Metr. 2012;10:22.
3. Lim SS, Vos T, Flaxman AD, Danaei G, Shibuya K, Adair-Rohani H, et al. A
comparative risk assessment of burden of disease and injury attributable to
67 risk factors and risk factor clusters in 21 regions, 1990–2010: a systematic
analysis for the Global Burden of Disease Study 2010. Lancet. 2012;380:
2224–60.
4. World Health Organization. Obesity and overweight, World Health
Organization Fact Sheet. 2013. p. 311.
5. World Health Organization. WHO obesity: preventing and managing the
global epidemic; 894, Report of the WHO consultation. World Health
Organization Technical Report Series 2000. 2000. p. 1–253.
6. Abubakari AR, Lauder W, Agyemang C, Jones M, Kirk A, Bhopal RS.
Prevalence and time trends in obesity among adult West African
populations: a meta-analysis. Obes Rev. 2008;9:297–11.
7. Benkeser RM, Biritwum R, Hill AG. Prevalence of overweight and obesity and
perception of healthy and desirable body size in Urban, Ghanaian Women.
Ghana Med J. 2012;2:62–8.
8. Duda RB, Dark R, Seffah J, Adanu RMK, Anarfi JK, Hill AG. Prevalence of
Obesity in Women of Accra, Ghana. Afr J Health Sci. 2007;14:154–59.
9. Wang Y, Beydoun MA. The obesity epidemic in the United States – gender,
age, socioeconomic, racial/ethnic, and geographic characteristics: a
systematic review and meta-regression analysis. Epidemiol Rev.
2007;29:6–28.
10. Subramanian SV, Perkins JM, Özaltin E, Davey-Smith G. Weight of nations: a
socioeconomic analysis of women in low- to middle-income countries. Am
J Clin Nutr. 2011;93:413–21.
11. Moore S, Hall JN, Harper S, Lynch JW. Global and national socioeconomic
disparities in obesity, over- weight, and underweight status. J Obes.
2010;2010(ID 514674):11.
12. Dinsa GD, Goryakin Y, Fumagalli E, Suhrcke M. Obesity and socioeconomic
status in developing countries: a systematic review. Obes Rev.
2012;13:1067–79.
13. Steyn NP, Mchiza ZJ. Obesity and the nutrition transition in Sub-Saharan
Africa. Ann N Y Acad Sci. 2014;1311(1):88–101.
14. Ziraba AK, Fotso JC, Ochako R. Overweight and obesity in urban Africa: a
problem of the rich or the poor? BMC Public Health. 2009;9(1):465.
15. Doku DT, Neupane S. Double burden of malnutrition: increasing overweight
and obesity and stall underweight trends among Ghanaian women. BMC
Public Health. 2015;15(1):670.
16. Kelly T, Yang W, Chen CS, Reynolds K, He J. Global burden of obesity in
2005 and projections to 2030. Int J Obes (Lond). 2008;32:1431–37.
17. Prentice AM. The emerging epidemic of obesity in developing countries. Int
J Epidemiol. 2006;35:93–9.
18. McLaren L, Gauvin L. Does the ‘average size’ of women in the
neighbourhood influence a woman’s likelihood of body dissatisfaction?
Health Place. 2003;9:327–35.
19. Popkin BM, Adair LS, Ng SW. The global nutrition transition: the pandemic
of obesity in developing Countries. Nutr Rev. 2012;70(1):3–21.
20. Ghana Statistical Service (GSS), Ghana Health Service (GHS), ICF Macro.
Ghana Demographic and Health Survey 2008. Accra: GSS, GHS, and ICF
Macro; 2009.
21. Food and Agriculture Organization. Globalization of food systems in
developing countries: impact on food security and nutrition. Food and
Nutrition paper. United Nations: Food and Agriculture Organization of the
United Nations; 2004.
22. Astrup A, Brand-Miller J. Diet composition and obesity. Lancet. 2012;379:1100.
author reply 1100–01.
23. Luke A, Cooper RS. Physical activity does not influence obesity risk: time to
clarify the public health message. Int J Epidemiol. 2013;42:1831–36.
24. Blair SN, Archer E, Hand GA. Commentary: Luke and Cooper are wrong:
physical activity has a crucial role in weight management and determinants
of obesity. Int J Epidemiol. 2013;42:1836–38.
25. Church TS, Thomas DM, Tudor-Locke C, et al. Trends over 5 decades in U.S.
occupation-related physical activity and their associations with obesity. PLoS
One. 2011;6:e19657.
26. Neuman M, Kawachi I, Gortmaker S, Subramanian SV. Urban-rural differences
in BMI in low- and middle-income countries: the role of socioeconomic
status. Am J Clin Nutr. 2013;97:428–36.
27. Monda KL, Adair LS, Zhai F, Popkin BM. Longitudinal relationships between
occupational and domestic physical activity patterns and body weight in
China. Eur J Clin Nutr. 2008;62:1318–25.
28. Popkin BM, Lu B, Zhai F. Understanding the nutrition transition: measuring
rapid dietary changes in transitional countries. Public Health Nutr.
2002;5:947–53.
29. Popkin BM. The nutrition transition: an overview of world patterns of change.
Nutr Rev. 2004;62:S140–43.
30. Griffiths P, Bentley M. Women of higher socio-economic status are more
likely to be overweight in Karnataka, India. Eur J Clin Nutr. 2005;59:1217–20.
31. Gupta N, Goel N, Shah P, Misra A. Childhood obesity in developing
countries: epidemiology, determinants, and prevention. Endocr Rev.
2012;33:48–70.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Neupane et al. BMC Public Health  (2016) 16:30 Page 9 of 9
